TO ALL WHOM IT MAY CONCERN: 

BE IT KNOWN THAT we, Naoki Kubo, Hiroshi 
Tamayama and Takaslii Yano, all residing in Asaka-shi, 
Saitama, Japan, all citizens of Japan, have invented 
certain new and useful improvements in DEVICE AND 
METHOD FOR GENERATING TIMING SIGNALS OF DIFFERENT KINDS 
of which the following is a specification. 



DEVICE AND METHOD FOR GENERATING 
TIMING SIGNALS OF DIFFERENT KINDS 



BACKGROUND OF THE INVENTION 
Field of the Invention 

[0001] The present invention relates to a device and a method 
for generating a plurality of different kinds of timing signals , 
e.g., control signals for controllably driving a solid-state 
image pickup device, timing signals for a signal processing 
circuit, and control signals for periodically controlling 
various circuits . 

Description of the Background Art 

[0002] Today, an image pickup apparatus of the type including 
a solid-state image pickup device is extensively used. The 
image pickup device outputs an image signal derived from an 
optical image, which is representative of a scene incident 
thereto. The image signal is processed and then recorded in 
a data recording medium or transmitted to another apparatus, 
as desired. A controller organically controls a shooting 
section, a signal processing section, a recording section and 
other sections constituting the apparatus. A timing signal 
generating device, or so-called timing generator, generates 
timing signals that define the operation timings of the various 
sections of the apparatus. 

[0003] Japanese patent laid-open publication No . 257398/1998, 
for example, discloses a generator for generating timing signal 
which drives a solid-state image pickup device and capable 
of outputting programmable pulses 0. The generator includes 



1 



a plurality of frequency dividers for dividing a clock. A 
selector selects divided clocks output from the frequency 
dividers in accordance with selection data. A counter counts 
clocks selected. A decoder decodes clocks output from the 
counter in accordance with a decode value . Control means sets 
the data selected and decoded values. The data selected and 
decoded values are set via a serial port. The problem with 
this type of device is that data setting effected via a serial 
line is time-consuming and therefore slows down the operation 
of the entire system including the device. 

[0004] Various kinds of solid-state image pickup devices have 
recently been developed and applied to digital cameras. 
Various shooting functions are available with a digital camera 
using a solid-stated image pickup device. For example, the 
image pickup device is driven at a timing which differs from 
a still picture to a moving picture, and is sometimes driven 
in such a manner as to reduce, or thin, pixels to be read out. 
Such different driving methods each need particular timing 
signals. Moreover, an image signal output from the image pickup 
device is subjected to various kinds of signal processing 
including analog signal processing, digitization, and digital 
signal processing that processes pixel-by-pixel digital data. 
For each of such signal processing, particular timing signals 
must be fed to a particular section of the camera. 

[0005] To implement multiple functions described above, a great 
amount of data defining various timings must be set in a signal 
generating device , consuming a long period of ti.me . As a result , 
a system including a signal generating device, which can be 
loaded with data , needs an extra data setting time . For example , 
substantial part of a start-up time afrer the power-up of the 
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system must be allocated to data setting, degrading the 
performance of the entire system. 



SUMMARY OF THE INVENTION 

[00061 It is therefore an object of the present invention to 
provide a timing signal generating device capable of setting 
a plurality of set data, which derive various timing signals, 
at a high speed, and a method for the same. 

[0007] Inaccordancewith the present invention, a timing signal 
generating device for generating timing signals in accordance 
with set data , comprises , a first setting circuit for outputting 
first set data to be used to generate the timing signals, a 
second setting circuit for outputting second set data to be 
used to generate the timing signals, a generating circuit for 
generating first timing signals in accordance with the first 
set data input from the first setting circuit, and a controller 
for defining a timing for setting the second set data output 
from the second setting circuit in said generating circuit. 
The generating circuit generates second timing signals in 
accordance with the second set data input from the second setting 
circuit at the timing defined by the controller. 

[0008] Further, in accordance with the present invention, a 
timing signal generating device for generating timing signals 
in accordance with set data, comprises, a setting circuit for 
selectively outputting first set data or second set data to 
be used to generate the timing signals, a generating circuit 
for generating riming signals to be used to drive an image 
pickup device, which generates pixel signals representative 
of an optical image, a controller for defining a timing for 
setting the second set data in said generating circuit, and 
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a transferring circuit for selectively transferring the firsr 
set data or the second set data to the generating circuit and 
transferring the timing signals to the image pickup device. 
The setting circuit controls a direction of data transfer 
effected via the transferring circuit, and wherein the 
generating circuit generates firs t timing signals in accordance 
with the first set data output from the setting circuit, 
generates second timing signals in accordance with the second 
set data transferred at the timing defined by the controller, 
and selectively feeds the first timing signals or the second 
timing signals to the image pickup device, which is connected 
to the generating circuit via the transferring circuit. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0009] The objects and features of the present invention will 
become more apparent from the consideration of the following 
detailed description taken in conj unction with the accompanying 
drawings in which; 

FIG. 1 is a block diagram schematically showing a timing 
signal generating device embodying the present invention; 

FIG. 2 is a schematic block diagram showing an alternative 
embodiment of the present invention; 

FIG. 3 is a schematic block diagram showing another 
alternative embodiment of the present invention; 

FIG. 4 is a timing chart demonstrating a specific 
operation of the embodiment shown in FIG. 3; 

FIG . 5 is a schematic block diagram showing still another 
alternative embodiment of the present invention; 

FIG. 6 is a timing chart demonstrating a specific 
operation of the embodiment shown in FIG. 5; 

FIG. 7 is a timing chart representarive of a specific 
data setting tim.ing available with the embodiment shown in 
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FIG. 5; 

FIG. 8 is a schematic block diagram showing a further 
alternative embodiment of the present invention; and 

FIG. 9 is a schematic block diagram showing a specific 
configuration of a timing generator included in the embodiment 
of FIG. 8- 

DESCRIPTIQN OF THE PREFERRED EMBODIMENTS 

EOOlO] Preferred embodiments of a device and a method for 
generating timing signals in accordance with the present 
invention will be described hereinafter. Part of the 
illustrative embodiments not directly relevant to the 
understanding of the present invention is not shown or will 
not be described. In the figures , reference numerals attacned 
to signals designate signal lines on which they appear. 

[00113 Referring to FIG. 1 of the drawings, a digital camera 
including a timing signal generating device embodying the 
present invention is shown. As shown, the digital camera is 
generally made up of a solid-state image pickup 100, a signal 
processing circuit 106, and a timing signal generating device 
110. The image pickup 100 includes a CCD (Charge Coupled 
Device) image sensor or a CMOS (Complementary Metal Oxide 
Semiconductor) image sensor although not shown specifically. 
The timing signal generating device 110 generates two different 
kinds of timing signals 102 and 108. The timing signal 102 
is input to the image pickup 100 for driving it. The timing 
signal 108 is input to the signal processing 106 so as to define 
various processing timings assigned to the signal processing 
106. 

[0012] Specifically, the timing signal generating device 110 
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includes a timing pulse generating circuit 112 and a plurality 
of data settings, i.e., a first data setting circuit 114, a 
second data setting circuit 116, a third data setning circuit 
118 and so forth. The data setting circuits 114, 116, 118 and 
so forth each set in the timing pulse generating circuit 112 
particular data that define the timing, waveform and repetition 
pattern of a timing signal . The timingpulse generating circuit 
112 periodically generates timing signals in accordance with 
the data set therein. More specif ically , a controller 130 feeds 
a control signal 132 to the timing pulse generating circuit 
112 and causes it to generate the above timing signals. As 
conceptually depicted with an arrow 134 interconnected to the 
various elements of the digital camera, the controller 130 
controls the operationmodes of the camera and determines timing 
for setting the data in the timing pulse generating circuit 
112 . 

[0013] The digital camera shown in FIG. 1 is selectively operable 
in three different modes, i.e. , a movie mode for picking up 
a movie, a still picture mode for picking up a still picture, 
and a record/reproduction mode. In the illustrative 
embodiment, the first data setting circuit 114 feeds ro the 
timing pulse generating circuit 112 a plurality of set data 
for generating a plurality of timing signals matching with 
the movie mode. The second data setting circuit 116 feeds to 
the timing pulse genera-cing circuit 112 a plurality set data 
for generating a plurality of timing signals matching with 
the still picturemode. Further, the third data setting circuit 
118 feeds to the timing pulse generating circuit 112 a plurality 
of set data for generating various timing signals necessary 
for the reproduction mode , which reproduces image data recorded 
by the digital camera in the record mode. 
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[0014] In the illustrative embodiment, the timing signal 102 
includes pulses for shifting signal charges generated in the 
image sensor to vertical and horizontal transfer paths , charge 
transfer pulses for driving the transfer paths, and sweep 
signals for sweeping the charges on the trans fer paths . Further 
the timing signal 102 includes a read signal for reading the 
transferred charges, or pixel signals, as an electric signal, 
field-through clamp pulses for sampling the pixel signals by 
correlated double sampling, and signal output clamp pulses. 
The waveforms of these timing signals each vary in a particular 
pattern in accordance with the mode available with the camera. 
The image pickup 100 therefore outputs a pixel signal matching 
with the movie mode or the still picture mode on its output 
104. In the still picture mode, for example, the above drive 
signals implement an electronic shutter function that generates 
charges over an exposure time matching with an automatically 
set exposure value. 

[0015] The output 104 of the image pickup 100 is connected 
to the signal processing circuit 106. The signal processing 
circuir 106 processes the pixel signal, which appears on its 
input 104, at a timing corresponding to the timing signal 108. 
Specifically, the signal processing circuit 106 executes 
compression coding with the pixel signal and produces the 
resulting image data on its output 120. For this purpose, the 
signal processing circuit 106 includes a clamping circuit, 
not shown, for clamping a preselected level of the pixel signal . 
An analog- to-digital converter, not shown, converts the pixel 
signal to digital values at a timing corresponding to a pixel 
clock . 
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[0016] A color separating circuit, not shown, separates color 
components included in the pixel signal in accordance with 
the layout of a color filter not shown. AYC converting circuit , 
not shown, converts the separated color components to Y 

(luminance) data and C (chrominance) data on the basis of the 
pixel value of the color component. A compression coding 
circuit codes the Y data and C data by compression. The timina 
signal 108 input to the signal processing circuit 106 includes 
clamp pulses, a pixel clock, pulses for color separation, a 
sample-and-hold signal, and a control signal for controlling 
the coding timing. The signal lines 102 and 108 each are 
representative of such a plurality of signal output lines for 
the simplicity of illustration. 

[0017] The output 120 of the signal processing circuit 106 
is connected to, e.g. , a display and a recording/reproducing 
apparatus although not shown specifically. The 
recording/reproducing apparatus is capable of recording or 
reproducing the image data in or out of a data recording medium, 
not shown, as needed. The image data can therefore be displayed, 
recorded or transmitted in a desired format. In a reproduction 
mode, the recording/reproducing apparatus reads the image data 
out of the recording medium and delivers them to the signal 
processing circuit 106. In response, the signal processing 
circuit 106 decodes the image data by expansion and writes 
the decoded image data in a video memory not shown. 
Subsequently, the image data appear on the display in the form 
of a moving picture or a still picture in accordance with the 
settings of the image data, while being transferred to any 
desired apparatus. At this instant, the third data setting 
circuit 118 feeds the set data to the timing pulse generating 
circuit 112, causing it to generate timing signals necessary 
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for the reproduction of a picture. For example, in the 
reproduction mode, the timing pulse generating device 110 
generates timing signals necessary for expansion, or decoding, 
and timing signals for controlling the video memory in such 
a manner as to zoom a picture. 

[0018] As stated above, the illustrative embodiment includes 
a plurality of data setting circuits each for feeding to the 
timing pulse generating circuit 112 particular set data 
necessary for generating particular timing signals. It is 
therefore possible to set data matching with the operation 
mode of the digital camera and therefore to generate a plurality 
of groups of timing signals different in function from each 
other . 

[00193 Assume that the operator of, e.g., a camera desires 
to start it up by giving prioritiy to a shooting function at 
the time of power-up of the camera. Then, set data for 
generating drive signals and timing signals meant for a monitor 
mounted on the camera are set in the timing signal generating 
device 110. In response, the timing signal generating device 
110 feeds minimum necessary timing signals for the camera to 
the various sections of the camera and thereby rapidly starts 
up the camera. This allows the operator to frame a picture 
appearing on the monitor while watching the monitor. 

[00203 On the other hand, assume that the operator selects 
a still picture mode without using the monitor. Then, when 
the camera is started up, set data for generating the timing 
signals 102 and 108, which effect the pickup of a still picture 
in response to shutter release, are set in the timing signal 
generating device 110 . This successfully reduces the interval 
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between the time of power-up and the end of preparation of 
the camera for a shot. 

[0021] Further, when the operator desires to process the image 
data stored in the video memory of the signal processing circuit 
105 , other data necessary for generating required timing pulses 
and a control signal are set in the timing signal generating 
device 110. This allows the image data stored in the video 
memory to be processed in accordance with the above timing 
signals and written to, e.g., a data recording medium. 

[0022] Reference will be made to FIG. 2 for describing an 
alternative embodiment of the present invention. This 
embodiment differs from the previous embodiment in that it 
uses a plurality of data setting methods, as distinguished 
from a plurality of data setting circuits , for the same purpose . 
As shown, a timing signal generating device, generally 2 00, 
includes a timing pulse generating circuit 210 and a serial 
setting circuit 220. The timing pulse generating circuit 210 
generates timing signals in accordance with set data fed from 
the serial setting circuit 220 . The serial setting 22 0 delivers 
the set data to the timing pulse generating circuit 210 via 
a connection line 222, which is made up of three lines. 

[0023] A switch 230 switches timing signal data stored in the 
timing pulse generating circuit 210 and therefore the timing 
signals to be output from the generating circuit 210. 
Specifically, in the illustrative embodiment, the switch 230 
is constructed to selectively connect an input terminal 232 
to ground, i.e., a reference potential . With this construction , 
the switch 230 varies rhe potential on the input terminal 232 
and thereby switches the timing signals to be output from the 
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timing pulse generating circuit 210 . Alternatively, the input 
terminal 232 may be pulled up to a preselected value, e.g., 
a power source voltage in order to select a desired function. 

[0024] A bus line setting circuit 240 transfers set data to 
the timing pulse generating circuit 210 via a parallel bus 
250. The bus line setting circuit 240 is capable of setting 
data at a higher speed than the serial setting circuit 220. 
For example, the bus line setting circuit 240 sends a great 
amount of set data representative of basic patterns of timing 
signals to the timing pulse generating circuit 210. In the 
illustrative embodiment, the above data are so configured as 
not to vary the timings of a camera or similar system in operation , 
which includes the timing signal generating device 200. The 
bus line setting circuit 240 has an output connected to the 
timing pulse generating circuit 210 via the parallel bus 250. 

[0025] Conversely, in the event of serial setting, the serial 
setting circuit 220 sets a small amount of set data in the 
timing pulse generating circuit 210 in a short period of time 
via the line 222. In this case, when the camera or similar 
system is in operation, the timing signals can be varied in 
order to cause the system to operate in a corresponding mode. 

[0026] As stated above, in the illustrative embodiment, the 
serial setting circuit 220 is capable of varying the timings 
by varying the set data while a system is in operation. The 
bus line setting circuit 240 transfers the set data 
representative of timing signals, which do not vary timings 
while the system is in operation , to the timing pulse generating 
circuit 210 at a high speed. In this construction, data are 
set in the timing pulse generating circuit 210 via the parallel 
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bus 250 at the time of start-up of the system. On the other 
hand, when the operation mode of the system should be varied, 
data are set in the timing pulse generating circuit 210 via 
the serial line 222. A controller 260 included in the system, 
on which the timing signal generating device 200 is mounted, 
may control the timing for selecting the parallel setting or 
the serial setting via control lines 262 and 264 , respectively. 

[0027] Another alternative embodiment of the present invention 
will be described with reference to FIG. 3. As shown, a camera 
300 includes a solid-state image pickup 310 , a signal processing 
circuit 320, a timing signal generating device 330 and a 
controller 370 . The image pickup 310 includes an image sensor 
while the signal processing circuit 320 processes signals 
output from the image pickup 310 . The timing signal generating 
device 330 is adapted to generate timing signals under the 
control of the controller 370 to be input to the image pickup 
310 and signal processing circuit 320. The timing signal 
generating device 330 is made up of a timing pulse generating 
circuit 332 and a set data output circuit 334, which feeds 
set data for generating timing signals to the timing pulse 
generating circuit 332 . 

[0028] While the image pickup 310 and signal processing circuit 
320 may be respectively identical in construction with the 
image pickup 100 and signal processing 106, FIG. 1, they have 
additional features to be described hereinafter. The image 
pickup 310 includes the image sensor and a correlated double 
sampling circuit, not shown, and has an input 350 connected 
to the output of the timing pulse generating circuit 332. In 
the illustrative embodiment, the image sensor and correlated 
double sampling circuit are basically driven by timing pulses 
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and other drive signals appearing on the input 350. The set 
data output circuit 334 feeds an input enable signal to the 
input 352 of the image pickup 310 . When the input enable signal 
is in a low level, the image pickup 310 validates its input 
350 and operates in accordance with the drive signals 350. 
When the input enable signal is in its high level, the image 
pickup 310 invalidates the input 350 and freezes the operations 
of the image sensor and various circuits thereof. 

[0029] Further , the set data output circuit 334 feeds a transfer 
direction switching signal (DIR) to the input 354 of the timing 
pulse generating circuit 332 . When the signal DIR is indicative 
of "output", the timing pulse generating circuit 332 delivers 
the drive signals to the image pickup 310 via its output 350 
to thereby drive the image pickup 310. When the signal DIR 
is indicative of "input", the timing pulse generating circuit 
332 does not generate any drive signal, but takes in a signal 
appearing on its input 350 . Specifically, the set data output 
circuit 334 delivers set data to the timing pulse generating 
circuit 332 via its output 350, allowing the timing signal 
generating device 330 to generate timing signals. In this 
manner, the transfer direction switching signal DIR causes 
the output terminal of the timing pulse generating circuit 
332 to selectively serve as an input terminal for receiving 
the set data. 

[0030] The set data output circuit 334 may be constructed in 
the same manner as the data setting circuits 114 through 118, 
FIG. 1, or the serial setting circuit 220, FIG. 2. In the 
illustrative embodiment, the set data output circuit 334 has 
an additional function to be described hereinafter with 
reference to FIG. 4. 
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[0031] As shown in FIG. 4, at the time for driving the image 
pickup 310, the set data output circuit 334 causes the transfer 
direction switching signal 354 fed to the image pickup 310 
to indicate '"output". At the same time, the set data output 
circuit 334 controls its output 350 to a high impedance state 
(Hi-Z) . At the time for feeding set data to the pulse generation 
332, the set data output circuit 334 invalidates the input 
enable signal 352 , i.e. , causes it to go high so as to freeze 
the operation of the image pickup 310. Subsequently, the set 
data output circuit 334 causes the transfer direction signal 
354 to indicate "input" in order to switch the direction of 
data transfer. At the same time, the set data output circuit 
334 cancels the high impedance state of its output 350 and 
then feeds set data via the output 350. When a plurality of 
set data are input to the timing pulse generating circuit 332 
by the above procedure, the generating circuit 335 generates 
various timing signals based on the set data. 

[0032] In the illustrative embodiment, the drive signals and 
set data share a single connection line 350 that connects the 
timing pulse generating circuit 332 and image pickup 310. 
Alternatively, the set data output from the set data output 
circuit 334 may be routed through a connection line 360, which 
connects the timing pulse generating circuit 332 and signal 
processing 320, to the generating circuit 332. Further, the 
set data output circuit 334 may be replaced with a plurality 
of set data outputting circuits. 

[0033] As stated above, the illustrative embodiment transfers 
set data to the timing pulse generating circuit 332 by using 
an output line assigned to timing signals . This is successful 
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to obviate the need for an exclusive connection line and 
exclusive terminals for data setting. 

[0034] Still another alternative embodiment of the present 
invention, which is also implemented as a camera, will be 
described with reference to FIG. 5. As shown, the camera is 
characterized in that an ADC (Analog-to-Digital Converter) 
500 has an output bus 502 used not only to deliver the output 
of the ADC 500 but also to set data. Specifically, the camera 
includes an analog signal processing circuit 506 for processing 
pixel signals output from a solid-state image pickup 504. The 
ADC 500 converts processed image signals output from the analog 
processing circuit 506 to digital image data and outputs the 
digital image data to the output bus 502. A timing pulse 
generating circuit 508 feeds particular timing signals to each 
of the image pickup 504, analog signal processing circuit 506, 
and ADC 500. 

[0035] The output bus 502 of the ADC 500 is connected to a 
switch 510 . When the image data should be delivered to a digital 
signal processing circuit 512, the switch 510 connects the 
bus 502 to a bus 516 in accordance with a direction switching 
signal (DIR) 514 fed to its input 514. In this configuration, 
the image data output from the ADC 5 00 are input to the digital 
signal processing circuit 512 via the switch 510. 

[0036] The digital signal processing circuit 512 plays the 
role of an image processing circuit that processes the image 
data appearing on the input 516. The processed image data are 
delivered via an output 518. In the illustrative embodiment, 
the digital signal processing circuit 512 includes a data 
setting circuit 52 0 for outputting set data to be fed to the 
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timing generating circuit 508. 



[0037] More specifically, the data setting circuit 520 stores 
a plurality of different set data for generating various timing 
signals . To set the data in the timing pulse generating circuit 
508 , the data setting circuit 520 feeds the direction switching 
signal DIR to the switch 510 at a timing shown in FIG. 6 
specifically. In response, the switch 510 disconnects the bus 
502 from the bus 516 and connects the bus 516 to a bus 522. 
As a result, the timing pulse generating circuit 508 and digital 
signal processing circuit 512 are interconnected. In this 
condition, the set data stored in the data setting circuit 
520 is delivered to the timing pulse generation via the switch 
510. 

[0038] In the illustrative embodiment, the analog processing 
circuit 506, ADC 500 , timing pulse generating circuit 508 and 
switch 510 are implemented as an integrated device 530, which 
is either a single chip or a more densely mounted multichip 
module. In this case, the image pickup 504 may be included 
in the package or the module. The integrated device 530 and 
digital processing circuit 512 are interconnected by the bus 
516, so that the set data can be transferred to the timing 
pulse generating circuit 508 via the bus 516. The connection 
line 514 for transferring the direction switching signal DIR 
is connected to the integrated device 530, realizing a system 
construction including a minimum of mounting wiring . Further , 
the set data are transferred from the digital signal processing 
circuit 512 to the timing pulse generating circuit 508 in 
parallel. Such parallel transfer is successful to transfer 
a greater amount of set data than serial transfer. 
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[0039] A controller 540 feeds control signals 542 , which define 
the operation of the camera, to the various sections and causes 
the data setting circuit 52 0 to output the set data at a timing 
matching with the operation. Although the data setting circuit 
52 0 is shown as being included in the digital processing circuit 
512, it may alternatively be included in any other circuit 
connected to the bus 516 . For example, the data setting circuit 
520 may be included in the controller 540 that controls the 
various sections of the camera. 

[0040] The illustrative embodiment, like the previous 
embodiments, is capable of setting a great amount of set data 
j ust after the power-up of the camera and set , when the operation 
of the camera is switched, new set data in the timing pulse 
generating circuit 508. For example, as shown in FIG. 7, a 
great amount of set data 700 is set in the timingpulse generating 
circuit 508 at a high speed just after the power-up of the 
camera. Subsequently, assume that the controller 540 switches 
modes in accordance with the operating conditions of the camera , 
requiring new set data. Then, new set data 702 are transferred 
to the timing pulse generating circuit 508 at the time of 
switching of the modes . Because the new set data 702 are smaller 
in amount than the initial set data, the data 702 may be fed 
to the timing pulse generating circuit 508 by serial transfer, 
i.e., at a low speed. 

[0041] The illustrative embodiments described so far do not 
have to transfer all set data to the timing pulse generation 
508 at the time of power-up, so that the amount of set data 
to be transferred at the time of power-up is successfully reduced . 
Particularly, when the operator of the camera desires to shoot 
a scene just after power-up, only the set data necessary for 
generating timing signals for a shot suffice and reduce the 
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start-up time of the camera. The operator is therefore 
prevented from loosing a chance of releasing the shutter. 
Timing signals to be required later in accordance with signal 
processing or the mode can be transferred to the timing signal 
generating circuit 508, as needed. 

[0042] A further alternative embodiment of the present 
invention will be described with reference to FIG. 8. As shown, 
a digital camera includes an image pickup section 800 for 
shooting a scene and outputting image data representative of 
the scene, and a signal processing circuit 802 for processing 
the image data. The signal processing circuit 802 includes 
a DSP (Digital Signal Processor) and a CPU (Central Processing 
Unit) . An LCD (Liquid Crystal Display ) or monitor 804 displays 
a picture represented by the processed image data. Also, th'e 
processed image data are subjected to compression coding and 
then written to a memory card or similar data recording medium 
806. 

[0043] A controller or CPU 820 feeds set data to a timing 
generator 810 at a high speed on a serial bus 830. The timing 
generator 810 generates, based on the set data, timing signals 
for driving the image pickup section 800. The serial bus 830 
connects the image pickup section 800, signal processing 
circuit 802, timing generator 810, and controller 820. Any 
circuit received a selection signal from the controller 320 
takes in the data transferred on the serial bus 830. 

[0044] In the illustrative embodiment, the controller 820 is 
selectively operable in a high-speed transfer mode or a 
low-speed mode. In the high-speed transfer mode, the 
controller 820 outputs set data to the serial bus 830 at a 
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high speed. The set data define the timings, waveforms and 
repetition patterns of the timing signals to be generated by 
the timing generator 810. At the time of start-up following 
power-up, the controller 820 delivers a selection signal to 
the timing generator 810, sets the high-speed transfer mode, 
and feeds set data via its output 830. Further, in the 
high-speed transfer mode, the controller 820 delivers a 
selection signal and set data to the image pickup section 800. 
The set data fed to the image pickup section 800 are 
representative of analog voltages to be applied to a CCD image 
sensor 840, a CDS (Correlated Double Sampler) /GCA (Gain 
Controlled Amplifier) 846 and other analog circuits included 
in the image pickup section 800. The set data meant for the 
image pickup section 800 may be fed from the timing generator 
810, if desired. 

[0045] The controller 820 starts operating in the low-speed 
transfer mode as soon as the camera enters a usual operation 
mode after the start-up. In the low-speed transfer mode, the 
controller 820 delivers at a low speed various control signals 
for controlling the timing generator 810 and other circuits 
on the serial bus 830. Specifically, the controller 820 
selectively sets a shoot mode, a reproduction mode or similar 
operation mode available with the camera and delivers set data 
matching with the operation mode to the timing generator 810. 
As a result, the camera performs pickup processing, signal 
processing and record/reproduction processing in accordance 
with timing signals output from the timing generator 810. 

[0046] In the image pickup section 800, an optical image 
representative of a scene is incident to the photosensitive 
surface of the CCD image sensor or bidimensional image sensor 
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840. Also, timing pulses and voltages are fed to the CCD image 
sensor 840 via inputs 842 and 844, respectively. The CCD image 
sensor 840, driven by the timing pulses and voltages, feeds 
pixel signals representative of the incident optical image 
to the CDS/GCA 846 . The CDS/GCA 846 executes correlated double 
saraplingwith the pixel signals in accordance with timingpulses 
and a control voltage applied to its inputs 848 and 850, 
respectively. The CDS/GCA 846 then amplifies the sampledpixel 
signals with a variable gain. The output of the CDS/GCA 846 
is connected to an ADC 852. The ADC 852 converts the pixels 
signals output from the CDS/GCA 846 to digital image data and 
delivers the image data to the signal processing circuit 802 
via its output 854. 

[0047] ADAC (Digital-to-Analog converter) 856 is also included 
in the image pickup section 800 and receives set data from 
the controller 820 on the serial bus 830. The DAC 856 produces 
an analog voltage corresponding to the set data. The DAC 856 
has one output connected to an amplifier 858 and another output 
connected to the CDS/GCA 846 . The amplifier 858 amplifies the 
voltage input from the DAC 856 by a preselected amplification 
ratio. The amplifier 858 has an output 844 connected to the 
CCD 840 and feeds various control voltages including an OFD 

(Overflow Drain) voltage and a PG (Precharge Drain Bias ) voltage 
to the CCD 840. The DAC 856 applies a control voltage to the 
CDS/GCA 846 in accordance with the set data via the output 
850. 

[0048] The signal processing circuit 802 receives a control 
signal from the controller 82 0 via an input 8 60 and receives 
timing signals from the timing generator 810 on the serial 
bus 830. The signal processing circuit 802 provides the image 
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data received from the ADC 852 via its input 854 with a 
preselected format by digitally processing them. When the 
controller 820 delivers a selection signal to the signal 
processing circuit 802 , the signal processing circuit 802 takes 
in the timing signals and control signals appearing on the 
serial bus 830. The signal processing circuit 802 has this 
function in addition to the function of the digital signal 
processing 512, FIG. 5. The signal processing circuit 802 
performs, by using a memory 870 connected thereto , calculations 
with the image data in a mode indicated by the control signal, 
which is output from the controller 820. By the calculations, 
the signal processing circuit 802 generates data to be displayed 
and data to be recorded. The data to be displayed are fed to 
the LCD 804 via the output 8 64 of the signal processing circuit 
802, so that a picture based on the data appears on the LCD 
804. The data to be recorded are written to the preselected 
area of the memory card 806, which is connected to the output 
866 of the signal processing circuit 802. 

[0049] The timing signal generator or timing signal generating 
circuit 810 generates timing signals in accordance with set 
data fed from the controller 820 and signal processing circuit 
802 and produces the timing signals on the outputs 842 and 
848. Further, the timing signal generator 810 generates timing 
signals, including a pixel clock, necessary for the signal 
processing circuit 802 and delivers them to the signal 
processing circuit 802 on the serial bus 830. In the 
illustrative embodiment, at the time of start-up of the camera, 
the timing generator 810 stores set data transferred thereto 
in the high-speed transfer mode and generates timing signals 
matching in timing and waveform to the set data. When the 
operation mode of the camera is switched under the control 
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of the controller 820, the timing generator 810 stores set 
data transferred thereto in the low-speed transfer mode and 
generates timing signals matching in timing and waveform to 
the new set data, i.e., to the new operation mode. 

[0050] As stated above, information are transferred over the 
serial bus 830 in one of at least two different modes, i.e., 
the high-speed transfer mode and low-speed transfer mode. A 
data transfer rate to be assigned to the low-speed transfer 
mode shouldpreferably be matched to a circuit whose information 
receiving ability is lowest. 

[0051] FIG. 9 shows a specific configuration of the timing 
generator 810. As shown, the timing generator 810 includes 
a serial interface circuit 900 to which the serial bus 830 
is connected. When the controller 820 feeds a selection signal 
to the timing generator 810, the timing generator 810 takes 
in set data appearing on the serial bus 830. The timing 
generator 810 then delivers information corresponding to the 
set data to a memory 902 and a register 904. 

[0052] The memory 902 stores timing information representative 
of waveforms and timings for generating timing signals in 
accordance with set data. The register 904 stores information 
representative of, e.g. , the repetition patterns of the timing 
signals. Such information are input to a pulse generator 906. 
The pulse generator 906 counts the timing information and 
repetition patterns with a counter, not shown, and generates 
signal pulses in synchronism with the counting timing. The 
signal pulses or timing signals are fed from the pulse generator 
906 to the imagepickup section 800 and signalprocessing circuit 
802 . The memory 902 additionally stores analog voltages to 
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be used by the image pickup 800. Data representative of the 
analog voltages are delivered to the image pickup 800 via the 
serial interface circuit 900 and serial bus 830 . Consequently , 
the image pickup 800 sets control voltages and applies drive 
voltages to the CCD image sensor 840 and CDS/GCA 846, which 
are analog circuits. 

[0053] Pending Japanese patent application No. 83514/1999, 
for example, discloses a mechanism available for generating 
the above timing pulses. The mechanism disclosed in this 
document includes a horizontal counter for counting a reference 
clock and reset in synchronism with a horizontal synchronizing 
signal . A memory circuit stores pattern data used to generate 
various timing pulses and representative of timing pulses to 
appear for a single period at the beginning of a single horizontal 
scanning period. The memory circuit additionally stores 
pattern data representative of repetition frequencies within 
the single horizontal scanning period of the above timing pulses , 
A setting circuit reads pattern data assigned to required timing 
pulses out of the memory circuit and sets them in a horizontal 
register. A timing pulse generating circuit generates timing 
pulses on the basis of the count of the horizontal counter 
and the pattern data set in the horizontal register, 

[0054] As stated above, in the illustrative embodiments shown 
and described, a camera or similar system is capable of rapidly 
setting set data , or original data for generating timing signals , 
at a few particular timings , e . g. , on the power-up of the system. 
This successfully reduces the data setting time and allows 
a great amount of data to be set . The set data should preferably 
be information representative of timing signals that do not 
vary the timing of the system. When the timing of the system 
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should be varied, new set data can be transferred to and set 
in a timing pulse generating circuit when , e.g., the operation 
mode of the system is switched under the control of a controller . 
Such set data are smaller in amount than the set data transferred 
at the time of start-up of the system. Further, by causing 
the set data to share a single bus with, e.g., image data, 
it is possible to miniaturize the system including the timing 
pulse generating circuit. 

[0055] The set data can be transferred to the timing pulse 
generating circuit , or timing generator , any time in accordance 
with the function of the circuit and necessity, as stated above . 
It follows that a minimum amount of set data can be set at 
the time of start-up of the system. This not only reduces the 
start-up time, but also allows timing signals representative 
of sophisticated timings to be set. The set data have been 
shown and described as being transferred when the operation 
mode of the system is switched. Alternatively, the set data 
may be transferred during blanking period when a signal 
processing circuit is processing a moving picture signal having 
continuous frames . Also , the set data may be transferred during 
the exposure time of an image pickup section or at a time for 
executing invalid pixel processing. The controller 
controlling the system can define any one of such timings. 

[0056] Further, by assigning a first and a second bus to 
high-speed and low-speed data transfer, respectively, it is 
possible to transfer the set data via the first bus at a high 
speed in accordance with the contents of the data while 
transferring other set data to other circuits via the second 
bus at a low speed. 



24 



[0057] In summary, in accordance with the present invention, 
a timing signal generating device includes a plurality of 
setting means for setting set data, which are used to generate 
timing signals. The device of the present invention can 
therefore reduces a data setting time, particularly at the 
start-up of a system including the device. A route for the 
transfer of the set data is selectable for rapid setting, so 
that the start-up time is further reduced. Further, any one 
of a plurality of setting means can set the set data at a 
preselected timing defined by the controller. The set data 
therefore do not have to be set at the time of start-up, i.e. , 
they may be set any time in accordance with the operation of 
the system. 

[0058] With a plurality of setting means , the device transfers 
set data at a high speed at the time of start up, but transfers 
set data at a low speed during the interval of a system operation , 
as stated above. This not only realizes a short start-up time, 
but also allows set data corresponding to various operation 
patterns of the system to be adequately set at discrete times . 

[0059] The entire disclosure of Japanese patent application 
No. 2000-24674 filed January 28, 2000 including the 
specification, claims, accompanying drawings and abstract of 
the disclosure is incorporated herein by reference in its 
entirety. 

[0060] While the present invention has been described with 
reference to the illustrative embodiments, it is not to be 
restricted by the embodiments. It is to be appreciated that 
those skilled in the art can change or modify the embodiments 
without departing from the scope and spirit of the present 



25 



invention . 
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